Summary. Two methods are described for the measurement of uterine blood flow in the pregnant rabbit. The first involves the use of a Parks ultrasonic Doppler probe placed over the exposed uterine artery. The second method uses a drop counter system connected between the uterine and jugular veins. The Doppler flowmeter was used to measure uterine arterial blood flow in twenty rabbits on Day 28 or 29 of pregnancy. No significant difference was observed between blood flow on these 2 days and the absolute blood flow to one horn (\m=+-\S.E.) was found to be 16\m=.\8\m=+-\1\m=.\4 ml/min, equivalent to 27\m=.\1\m=+-\1\m=.\8 ml/100 g tissue/min. Using the drop recorder technique, the flow to one uterine horn in eleven rabbits on Day 27 or 28 of pregnancy was 12\ m=. \ 5\ m=+-\ 1\ m=. \ 9ml/min, equivalent to 23\m=.\6\m=+-\3\m=.\2 ml/100 g tissue/min. The pressure-flow relationship in the uterine vascular bed was studied using the Doppler flowmeter and graded mechanical occlusion of the arterial supply. Within the range of pressures studied, the flow was found to be linearly related to the arterio-venous pressure difference. This suggests that the uterine vascular bed was fully dilated under the conditions of study.
INTRODUCTION
Studies on the pressure-flow relationships in the pregnant uterus in order to give an insight into its functional haemodynamics have so far only been reported in the sheep (Greiss, 1966a; Ladner, Brinkman, Weston & Assali, 1970) . Studies in smaller species such as the rabbit have been limited by the difficulties in determining uterine blood flow. The techniques usually employed have either involved extensive surgical procedures (Barcroft, Herkel & Hill, 1933 ; Robson & Schild, 1938;  Reynolds, 1947; Ahlquist & Woodbury, 1947; Carter, Lewis & Bengtsson, 1966) or have yielded only single spot determinations (Assali, Douglass, Baird, Nicholson & Suyemoto, 1953; Huckabee, 1962; Assali & Morris, 1964; Meschia, Cotter, Makowski & Barron, 1966; McLaurin & Cotter, 1967; Duncan & Lewis, 1969; Bruce & Abdul-Karim, 1973) .
In the present experiments, a Doppler ultrasonic flowmeter was used to measure uterine blood flow in the rabbit without excessive surgical preparation. Anastomotic connections between the vascular beds of the left and right uterine horns of the pregnant rabbit have been demonstrated by angiography (Gothlin & Carter, 1969) . In the present experiments, these connections were occluded in the following manner. The anastomotic connection of the metered uterine vascular bed with the ovarian artery was occluded by placing a ligature around the uterotubal junction. The anastomosis between the two superior vaginal arteries was occluded by ligating the superior vaginal artery close to its origin and by tying a heavy gauge suture around the body of the uterus close to the cervix.
To convert blood velocity measurements to blood flow in ml/min, the internal diameter of the uterine artery was determined. At the end of an experiment, the external diameter of the artery was measured with a binocular microscope equipped with a micrometer eyepiece. A length of artery approximately 4 mm long was then excised from the area over which the Doppler probe had been positioned. A piece of tapered polythene tubing was then pushed into the lumen of the short length of vessel until the vessel's external diameter was the same as it had been in vivo. The length of the section of vessel during the de¬ termination was maintained as closely as possible to its original length. At the point at which the above criteria were satisfied, the vessel and polythene tube were severed with a sharp blade. The external diameter of the tube, and hence the internal diameter of the vessel, at the point of severance was then deter¬ mined microscopically to the nearest 0-1 mm.
Drop total uterine blood flow from animal to animal, the overall mean and standard error being 16-8 + 1-4 ml/min. When expressed in terms of ml blood/ 100 g of tissue perfused, however, the variation was less, being 27-1 + 1-8 ml/ 100 g tissue/min. (Text-fig. 3 ). The flow showed no tendency to return to its previous value after the initial fall. 
DISCUSSION
The measurements obtained using the drop recorder or the Doppler flowmeter techniques of blood flow in the uterine artery of pregnant rabbits towards the end of gestation were found to be in good agreement, being 23-6+3-2 and 27-1 + 1-8 ml/100 g tissue/min (t = 0-44, P>0-1), with mean total flows for one horn of 12-5 + 1-9 and 16-8+ 1-4 ml/min. The method of expressing blood flow in terms of weight of tissue perfused, i.e. uterus and placentae but excluding fetuses and amniotic fluid, was more satisfactory as it was shown to be less 247 variable than flow expressed merely in terms of ml/min. McLaurin & Cotter (1967) , using the diffusion equilibration technique, obtained a value of 27 ml/min for blood flow to both uterine horns of the rabbit on the 28th day of gestation. Duncan & Lewis (1969) used an electromagnetic flowmeter in an extra-corporeal loop connected to the uterine arteries, and obtained a value of 45 ml/min for blood flow to both uterine horns. In a later study using radiolabelled microspheres, however, Duncan (1969) reported a value of 31 ml/min for blood flow to both uterine horns, and she suggested that the extra-corporeal loop had supplied some other tissues by a small inaccessible lumbar vessel.
Thus, values for uterine blood flow, corrected for flow to both horns, obtained by five widely differing techniques, i.e. Doppler flowmeter (33-6 ml/min), drop recorder (25-0 ml/min), diffusion equilibration (39-6 ml/min), electromagnetic flowmeter (45 ml/min) and radio-labelled microspheres (31 ml/min), agree very well. (Jones & Berne, 1964; Hinshaw, 1964) .
Teleologically, it might have been expected that the gravid uterus would have some autoregulatory mechanism capable of maintaining, under a variety of adverse stimuli, the blood flow necessary to accommodate the metabolic needs of the fetus, but this appears not to be the case in the rabbit, or in the sheep (Greiss, 1966a) . Several workers (Greiss, 1966b; Romney, Gabel & F. M. Sullivan and J. F. Tucker Takeda, 1963) (Greiss & Pick, 1964; Greiss & Gobble, 1967; Greiss, Gobble, Anderson & McGuirt, 1967a, b) , though this does not exclude the possibility that vasodilatation may result from a decrease in vasoconstriction. In fact, Carter & Olin (1972) have shown that an increase in uterine and placental blood flow can occur in the rabbit following administration of an a-adrenoceptor blocker, though not of a /?-receptor agonist such as isoprenaline. Greiss (1966a) Green, Lewis, Nickerson & Heller (1944) . These authors demonstrated that the relationship between blood pressure and blood flow is a power function of F = C . P", where F = flow in ml/min; C = a constant; P m arterio-venous pressure difference in mmHg, and = an exponent having a value between 1 and 3.
The lowest values of 'n' were found in dilated vascular beds and the highest were in beds with a high vasomotor tone. Levy & Share (1953) 
